A single atomic layer can be formed by electrochemical processes using underpotential deposition (UPD), which is a surface-limited reaction to a sub-monolayer or monolayer (ML) coverage. In UPD, the electrochemical deposition of foreign metal atoms onto substrate is performed at a positive potential relative to the reversible Nernst potential for bulk deposition ( Fig. 1(a) ). By
alternating the UPD of two different elements we can obtain a binary compound with a layer-by-layer grown structure, that is the electrochemical atomic layer epitaxy (ECALE) ( Fig. 1(b) ) [1] . Epitaxial of Te UPD layer has been studied using a scanning tunneling microscopy (STM) [2, 3] and an atomic force microscopy (AFM) [4] . However, structural analysis using STM and AFM is still limited to twodimensional surface structure. In the present study, the structure which is normal to the surface of the Te UPD layer was revealed by in situ specular Xray reflectivity measurements [5] .
T h e i n s i t u s p e c u l a r X -r a y r e f l e c t i v i t y measurements were carried out using a κ -type multi-axis diffractometer installed at beamline The measurements were carried out for the samples which were kept at the UPD potential for 4 to 59 hours. The specular reflectivity for the Te UPD layer formed on an Au(111) substrate is shown as solid circles in Fig. 2 . The data collection was performed between 39 to 59 hours after the UPD potential was applied. The dashed red line is calculated profile based on a model that the Te UPD layer is formed just on the Au(111) substrate;
we assume the electron density profile in Fig. 3(a) , a n d t h e T e -c o v e r a g e o f 0 . 3 3 M L w h i c h i s determined from the electrochemical measurement.
However, the calculated profile does not fit the observed reflectivity. Therefore, we assume another electron density profile shown in Fig. 3(b) ;
here, the first layer consists of 0.33 ML Te and 0.08 
